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What Is POE?

<purl> poe is a framework for multitasking and
networking in plain Perl. See: http://poe.perl.org/ or a
musician (http://p-o-e.com/) or the guy who draws (not

always work-safe) http://exploitationnow.com/
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Events

0 Event Generators
0 Event Handlers

O Event Queue

0 Event Loop

User Space "Threads"

0 A framework for building "multi-threaded" applications
0 Pure Perl implementation - so threads are really pseudo threads

Networking

0 POE isn't just for networking apps...
0 Butitis great for them.

POE maintains a sea of objects - like an OS

Events + User space threads + Select I/O + Components



Captain POE!
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Why Is This Useful?

Perl Threads Sucked Prior to 5.8
POE's threading model is mature and stable

No Locking Issues
0 Though there are still some threads gotchas

POE allows you to write usable and portable multitasking
applications
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Why Use POE?

Programming is all about abstraction

POE is an abstraction that makes certain classes of
programming easier

0 Network Applications

0 Applications with long-running system calls

0 Daemons and other long-running applications

0 Finite State Machines

0 Applications that must deal with signals or external events

POE has a large user community, and many pre-built
components

POE is like threads, but safe and easy!
0 Well, mostly. More later.

POE is fun!



An Example POE Program

use PCE;
use PCE: : Weel :: Run;
PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $ [ KERNEL]->yi el d("downl oad_porn") },
downl oad_porn => \ &lownl oad_porn,
fini shed_downl oadi ng => \ &f i ni shed,
err_out put => \&err_out put,
out put => \ &out put,
1)

$poe_kernel ->run();
exit(0);

sub downl oad_porn {
ny ($kernel, $heap, $ng) = @[ KERNEL, HEAP, ARQ)];
$heap- >{nget} = PCE: : Weel : : Run- >new(
Program => "nget -p $ng -g $ng -r ".*\\.(jpg|bnp|gif]|tif]|avi]|nmpg|npeg|asx|rm
Cl oseEvent => "fini shed_downl oadi ng",
St dout Event => "out put”,
StderrEvent => "err_output",
)
}

sub output { print "$ [ARX]\n"; }
sub err_output { print STDERR "STDERR. $ [ ARGO]\n"; }

sub finished {
ny ($kernel, $heap, $wheelid) = @[ KERNEL, HEAP, ARQ];
warn "nget finished\n";
$ker nel - >del ay_set ("downl oad_porn", 9000); # start again in 3 hours

}
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use PCE
use PCE: : Wheel : : Run;
PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $_[ KERNEL]->yi el d("downl oad_porn")
downl oad_porn => \ &lownl oad_porn
fini shed_downl oadi ng => \ &f i ni shed,
err_output => \&err_out put,
out put => \ &out put,
1)

$poe_kernel ->run();
exit(0); o

} L]
sub Outp ‘A;._:‘;'A"1-1 v }
sub err_og PLADBISTOERR " STDERR  $_[ ARGD] \n"; )

sub fi ni shedi
ny ($kernel, $heap, $wheelid) = @[ KERNEL, HEAP, ARQX)];
warn "nget finished\n";
$ker nel - >del ay_set ("downl oad_porn", 9000); # start again in 3 hours

}



Introducing The POE Kernel
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POE inside the Nutshell

The POE Kernel runs the show
The Kernel has an event loop, based on select()

The Kernel schedules events to sessions

0 Network events

0 Events: connected, closed
O I/O events

0 data available, flushed
Timing events

Job control events
OS Signal events
Manually called events

O O 0o 0O

The Kernel also manages resources
0 Uses a reference counting garbage collector
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Kernel Husks

o Kernel event loop can be replaced wholesale with other event
loops:
0 Event.pm
0 Gtk
0 Tk

0 poll()
e The Kernel stops when there is nothing left to do

e To start a POE application, you run the kernel:

use POCE;
$poe_ker nel - >run;
exit(0);
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A Sleeper

use PCE
$| ++;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => \&start,
sl eeper => \&sl eeper,

args = [ 11,

print "Running Kernel\n";
$poe_kernel ->run();

print "Exiting\n";
exit(0);

sub start {
ny ($kernel, $tinme) = @[ KERNEL, ARQ)];
$kernel - >yi el d("sl eeper™, $tine);

} e Event Handlers

sub sl eeper {
ny ($kernel, $session, $tine)
= @[ KERNEL, SESSI ON, ARQD] ;
print "Hello OSCon Attendees!\n"
$kernel - >del ay_set ("sl eeper", $tine, $tine);
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e Event Handler Parameters
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What is A Session?

A Session is an Object floating around in the Kernel

A Session encapsulates:

0 Private User Data (the heap)
0 Events (A.K.A. "States")

The Kernel calls a session's events...

O

O O 0o 0O

When network data or a connection is waiting
When a timeout/alarm occurs

In response to an OS signal

For a GUI event (when using Gtk or Tk event loops)
When an event is manually called
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Session Construction

o POE::Session->create()
o All events explicitly declared

e inline_states :

PCE: : Sessi on- >cr eat ¢(
Inline_states => {
state nane => \ &coder ef,

b

e Arguments passed to _start event

PCE: : Sessi on- >cr eat ¢(
inline_states => { _start => \&start }
args => [ 1’ "tV\D", nI IIn ]’

sub start {

ny (@rgs) = @Q[ARR. . $# |;
print "Args: ", join(", ", @rgs), "\n";

}



Session Construction

o POE::Session->create()
o All events explicitly declared

e inline_states :

PCE: : Sessi on- >cr eat ¢(
Inline_states => {
state nane => \ &coder ef,

b

e Arguments passed to _start event

PCE: : Sessi on- >cr eat ¢(
inline_states => { _start => \&start }
args => [ 1’ "tV\D", nI IIn ]’

sub start {

ny (@rgs) = @Q[ARR. . $# |;
print "Args: ", join(", ", @rgs), "\n";

}
Args: 1, two, I|II
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Predefined Events

e Start

0 Called as soon as the session is created

0 Used for naming a session (aliasing), initiating a loop, creating
network connections, opening files, etc

0 Receives all args passed to POE::Session->create(args => [...]) in
@_[ARGO..$# ]

e _Stop
0 Called when the session is garbage collected
0 Useful for cleanup, e.g. closing files, logging, closing sockets

e Others: signal, parent, child, default
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Event Arguments

ny ($kernel, $session, $arg0, $argl) = @[ KERNEL, SESSI ON, AR®D, ARGl];
e Array slice of the @__ array

e Every event receives lots of parameters:

A reference to POE's kernel instance.

A reference to the session's storage space.
A reference to the session itself.

A reference to the event's creator.

The start of the event's parameter list.

And more!

O Oo0oo0oogod

o Alternate syntaxes :
e Direct assignment

[O];
Ik

e Ignoring args N
my erne _
é #1;

I
ny ($kernel, $heap, undef, undef, @rgs) = @; my $heap =

i
ny @urgs [

l@ﬁd’? 1



Event Arguments

ny ($kernel, $session, $arg0, $argl) = @[ KERNEL, SESSI ON, AR®D, ARGl];

e Ignoring args

ny ($kernel, $heap, undef, undef, @rgs) = @; my $heap

Array slice of the @ __ array

Every event receives lots of parameters:

A reference to POE's kernel instance.

A reference to the session itself.

A reference to the event's creator.
The start of the event's parameter list.
And more!

O Ooo0oo0ooOgo ™

Alternate syntaxes :

ny $ker nel

ny @rgs

Thus slices with constants are easier,
more readable

A reference to the session's storage space.

e Direct assignment

= $_[0];

$_[1];

@[3..%#_];

less error prone, and
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o Predefined Arguments:
0 KERNEL
0 SESSION
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e Arguments passed to the event:

0 ARGO .. ARG9 or ARGO .. $#
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Event Arguments - Values

o Predefined Arguments:
0 KERNEL
0 SESSION
0 HEAP (hashref where you can store things)
0 ... and some others covered later

e Arguments passed to the event:

0 ARGO .. ARG9 or ARGO .. $#
0 example:

$kernel ->yield('foo', 42, "Perl", "PCE"', %ash);

sub foo_handl er {
ny ($kernel, $heap, $nunber, $stringl, $string2, %ryhash)
= @[ KERNEL, HEAP, ARQ®), ARGL, ARG, ARG .. $# |;
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Calling a Session's Event Handler

o ASAP calls
0 $kernel->yield("event", @args)
0 $kernel->post($session, "event”, @args)

0 $kernel->call($session, "event”, @args) (immediate - skip event
loop)

e Delayed calls

0 $kernel->delay_set("event", $seconds, @args)
0 $kernel->alarm_set("event", $epoch_time, @args)
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o S$kernel->yield()

0 Calls back to the current session (the kernel knows which session
IS current)

0 This is the most commonly used event method

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
event 1 => \&first_event,
event 2 => \ &second_event,
_start => sub { $ [KERNEL]->yield("event_ 1") },
}
);

$poe_kernel ->run();
exit(0);

sub first_event {
ny ($kernel) = @[ KERNEL];
print "First Event\n";
$kernel ->yi el d("event _2");

}

sub second_event {
ny ($kernel) = @[ KERNEL];
print "Second Event\n";
$kernel ->yi el d("event _1");

}



Calling a Session's Event Handler - yield

o S$kernel->yield()

0 Calls back to the current session (the kernel knows which session
IS current)

0 This is the most commonly used event method

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
event 1 => \&first_event,
event 2 => \ &second_event,
_start => sub { $ [KERNEL]->yield("event_ 1") },
}
);

$poe_kernel ->run();
exit(0);

sub first_event {
ny ($kernel) = @[ KERNEL];
print "First Event\n";
$kernel ->yi el d("event _2");

}

sub second_event {
ny ($kernel) = @[ KERNEL];
print "Second Event\n";
$kernel ->yi el d("event _1"); ég%

}
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o $kernel->post($session, "event”, @args)

0 Calls to any session
0 $session can be an ID, a nhame (alias) or a reference

use PCE;
$| ++;

for (1..2) {
PCE: : Sessi on- >cr eat e(
inline_states => {
event => \ &y event,
_start => sub { $ [ KERNEL]->alias_set("session_$ ") },

1)
}

$poe_kernel - >post (' session_1', "event", "session_2");
$poe_kernel ->run();
exit(0);

sub nmy_event {
ny ($kernel, $session, $next) = @[ KERNEL, SESSI ON, ARQ];
print "Event in ", $kernel->alias_list, "\n";
$ker nel - >post ($next, "event", $session->1D);

}



Calling a Session's Event Handler - post

o $kernel->post($session, "event”, @args)

0 Calls to any session
0 $session can be an ID, a nhame (alias) or a reference

use PCE;
$| ++;

for (1..2) {
PCE: : Sessi on- >cr eat e(
inline_states => {
event => \ &y event,
_start => sub { $ [ KERNEL]->alias_set("session_$ ") },

1)
}

$poe_kernel - >post (' session_1', "event", "session_2");
$poe_kernel ->run();
exit(0);

sub nmy_event {
ny ($kernel, $session, $next) = @[ KERNEL, SESSI ON, ARQ];
print "Event in ", $kernel->alias_list, "\n";
$ker nel - >post ($next, "event", $session->1D);

}
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Calling a Session's Event Handler - call

o S$kernel->call($session, "event", @args)

0 Used when you need to get the return value of an event
0 Often using this means you've designed your application wrong ;-)
0 $kernel->call() means POE's event loop doesn't get a look in

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $ [ KERNEL]->yield(' main_event') },
mai n_event => \ &nai n,
call _event => \&get kernsessid,

1)

$poe_kernel ->run();
exit(0);

sub main {
ny ($kernel, $session) = @[ KERNEL, SESSI O\ ;
ny $kernsessid = $kernel ->cal |l ($session, 'call _event');
print "This kernel +session id is: $kernsessid\n";

}

sub get _kernsessid {
ny ($kernel, $session) = @[ KERNEL, SESSI ON;
return $kernel->ID . ":" . $session->ID

}



Calling a Session's Event Handler - call

o S$kernel->call($session, "event", @args)

0 Used when you need to get the return value of an event
0 Often using this means you've designed your application wrong ;-)
0 $kernel->call() means POE's event loop doesn't get a look in

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $ [ KERNEL]->yield(' main_event') },
mai n_event => \ &nai n,
call _event => \&get kernsessid,

1)

$poe_kernel ->run();
exit(0);

sub main {
ny ($kernel, $session) = @[ KERNEL, SESSI O\ ;
ny $kernsessid = $kernel ->cal |l ($session, 'call _event');
print "This kernel +session id is: $kernsessid\n";

}

sub get _kernsessid {
ny ($kernel, $session) = @[ KERNEL, SESSI ON;
return $kernel->ID . ":" . $session->ID

} @



Calling a Session's Event Handler - delays




Calling a Session's Event Handler - delays

o S$kernel->delay_set("event", $seconds_hence, @args)




Calling a Session's Event Handler - delays

o S$kernel->delay_set("event", $seconds_hence, @args)
0 Use to call an event some seconds in the future




Calling a Session's Event Handler - delays

o S$kernel->delay_set("event", $seconds_hence, @args)

0 Use to call an event some seconds in the future
0 Calls events on the current session only




Calling a Session's Event Handler - delays

o S$kernel->delay_set("event", $seconds_hence, @args)

0 Use to call an event some seconds in the future
0 Calls events on the current session only

use PCE;
$| ++;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub { $ [ KERNEL]->yiel d(' del ayed_event') 1},
del ayed_event => \ &del ayed_event,

IDE

$poe_kernel ->run();
exit(0);

sub del ayed_event {
ny ($kernel) = @[ KERNEL];
print("Time is: ", scalar(localtinme), "\n");
$kernel - >del ay_set ("del ayed_event", 5);

}



Calling a Session's Event Handler - delays

o S$kernel->delay_set("event", $seconds_hence, @args)

0 Use to call an event some seconds in the future
0 Calls events on the current session only

use PCE;
$| ++;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub { $ [ KERNEL]->yiel d(' del ayed_event') 1},
del ayed_event => \ &del ayed_event,

IDE

$poe_kernel ->run();
exit(0);

sub del ayed_event {
ny ($kernel) = @[ KERNEL];
print("Time is: ", scalar(localtinme), "\n");
$kernel - >del ay_set ("del ayed_event", 5);

}
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e Why not use sleep()?
0 Because with delay set() POE's event loop can activate:

use PCE
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \ &del ayed_event,
del ayed_event => \ &del ayed_event,

b

args => ["Session 1", 4],

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \ &del ayed_event,
del ayed_event => \ &del ayed_event,

a?gs => ["Session 2", 1],

$poe_kernel ->run();
exit(0);

sub del ayed_event {
ny ($kernel, $nane, $delay) = @[ KERNEL, AR®), ARGl];
print "$nane at ", scalar(localtine), "\n"
$kernel - >del ay_set ("del ayed_event", $del ay, $nane, $del ay);

}
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e Why not use sleep()?
0 Because with delay set() POE's event loop can activate:

use PCE
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \ &del ayed_event,
del ayed_event => \ &del ayed_event,

b

args => ["Session 1", 4],

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \ &del ayed_event,
del ayed_event => \ &del ayed_event,

a?gs => ["Session 2", 1],

$poe_kernel ->run();
exit(0);

sub del ayed_event {
ny ($kernel, $nane, $delay) = @[ KERNEL, AR®), ARGl];
print "$nane at ", scalar(localtine), "\n"
$kernel - >del ay_set ("del ayed_event", $del ay, $nane, $del ay);
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Delays redux

e Why not use sleep()?

0 Because with delay set() POE's event loop can activate:

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \ &del ayed_event,
del ayed_event => \ &del ayed_event,

},

args => ["Session 1", 4],

PCE: : Sessi on->cr eat ¢(
inline states => {
_start => \&del ayed_event,
del ayed_event => \ &del ayed_event,

}1
args => ["Session 2", 1],
);
$poe_kernel ->run();
exit(0);

sub del ayed_event {
ny ($kernel, $nanme, $delay) = @[ KERNEL, ARQ®), ARGL];
print "$nane at ", scalar(localtine), "\n"

}

$ker nel - >del ay_set ("del ayed_event", $del ay, $nane, $del ay);

o Other things can happen during the delay - like I/O

&
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Calling a Session's Event Handler - alarms

o $kernel->alarm_set("timed_event", $time, @args)
0 Useful for implementing cron-like functionality

use PCE;

use Tinme:: Piece; use Tine:: Seconds;

$| ++;

print "When do you want to rotate the logs? [HH MV ";
chonp(nmy $tine_str = <STDI N>);

ny $time = localtinme->strptine(localtinme->ynd." '.$tinme_str, "%-%m% %t %V');
$time += ONE DAY if localtine > $tine;
print "WIIl rotate the logs at: ", $time->strftine, "\n"

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $ [KERNEL]->alarmset('rotate_logs', $tine->epoch) },
rotate_logs => \&otate_|logs,
1)
# create nore sessions here to do | ogging stuff
$poe_kernel ->run();
exit(0);

sub rotate_l ogs {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
# do the log rotation...
print "Logs have been rotated\n";
# re-post the event next tinmne.
$tinme += ONE_DAY;
$kernel ->alarm set (' rotate_| ogs', $tine->epoch);



Calling a Session's Event Handler - alarms

o $kernel->alarm_set("timed_event", $time, @args)
0 Useful for implementing cron-like functionality

use PCE;

use Tinme:: Piece; use Tine:: Seconds;

$| ++;

print "When do you want to rotate the logs? [HH MV ";
chonp(nmy $tine_str = <STDI N>);

ny $time = localtinme->strptine(localtinme->ynd." '.$tinme_str, "%-%m% %t %V');
$time += ONE DAY if localtine > $tine;
print "WIIl rotate the logs at: ", $time->strftine, "\n"

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $ [KERNEL]->alarmset('rotate_logs', $tine->epoch) },
rotate_logs => \&otate_|logs,
1)
# create nore sessions here to do | ogging stuff
$poe_kernel ->run();
exit(0);

sub rotate_l ogs {

ny ($kernel, $heap) = @[ KERNEL, HEAP];

# do the log rotation...

print "Logs have been rotated\n";

# re-post the event next tinmne.

$tinme += ONE_DAY;

$kernel ->alarm set (' rotate_| ogs', $tine->epoch); é;%
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Using the HEAP

$_[HEAP] contains per-session storage

By default it is a hashref

o Can override it with POE::Session->create( heap => $thing )

e Use the heap instead of global variables

sub counter_sub {
ny ($kernel, $heap) = @[ KERNEL, HEAP]
$heap- >{ count er } ++;
print "Counter is $heap->{counter}\n";
$kernel ->yi el d(' counter');

}
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Session aliasing

e Sessions can have a name (or names)
$kernel ->alias_set("ny_sessi on_name")
e Use the alias in $kernel->post() calls

0 Or anywhere you need to refer to the session

e Multiple aliases are OK too

e Delete an alias with:
$kernel ->alias_renove("ny_sessi on_name")



Introductory POE - I/O

<purl>wheels are sort of like viruses... they latch onto
sessions and inject states into them. It's sort of a linking
technique.
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Wheels

"Oh no, not more confusing terminology!"
Wheels are POE's I/O abstraction layer

They are created by sessions, and feed events back to the
sessions based on 1/O events

e.g. POE::Wheel::ReadWrite feeds events when it "can send"
data and when it has "data incoming"

Wheels don't stand alone - they must be created by and a
session and stored in it's HEAP
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Wheels Example - tail -f

use PCE
use PCE: : Wheel : : Fol | owTai | ;

$| ++;
ny $file = @GARGV[O0] || die "No file to watch";

PCE: : Sessi on->cr eat e(
inline_states => {
_start => \&min,

got _record => \&got _record,

_;’rgs => [ $file ],

$poe_kernel ->run();
exit(0);

sub nain {
my ($heap, $| Og_fi | e) = @[ HEAP, ARG)] :

ny $wat cher = POCE: : Wheel : : Fol | owTai | - >new(
Fil enanme => $log file,
I nput Event => "got _record"

’

$heap- >{wat cher} = $wat cher;

sub got_record {
ny $log_record = $_[ ARQD];
print $log record, "\n";

}
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ny $file = @GARGV[O0] || die "No file to watch";
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_start => \&min,
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_;’rgs => [ $file ],

$poe_kernel ->run();
exit(0);

sub nain {
my ($heap, $| Og_fi | e) = @[ HEAP, ARG)] :

ny $wat cher = POCE: : Wheel : : Fol | owTai | - >new(
Fil enanme => $log file,
I nput Event => "got _record"

’

$heap- >{wat cher} = $wat cher;
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ny $log_record = $_[ ARQD];
print $log record, "\n";

}




Wheels - How to use them




Wheels - How to use them

e Create a wheel:




Wheels - How to use them

e Create a wheel:

ny $wat cher = PCE:: Weel :: Fol | owTai | - >new(
Fil ename => 3$log file,
| nput Event => "got record",

);




Wheels - How to use them

e Create a wheel:

ny $wat cher = PCE:: Weel :: Fol | owTai | - >new(
Fil ename => 3$log file,
| nput Event => "got record",

);

o Store it in the session's heap or it gets garbage collected:




Wheels - How to use them

e Create a wheel:

ny $wat cher = PCE:: Weel :: Fol | owTai | - >new(
Fil ename => 3$log file,
| nput Event => "got record",

);

o Store it in the session's heap or it gets garbage collected:

$heap- >{wat cher} = $wat cher;




Wheels - How to use them

e Create a wheel:

nmy $wat cher = PCE: : Weel : : Fol | owTai | - >new(
Fil enane => $log_file,
| nput Event => "got record",

)
e Store it in the session's heap or it gets garbage collected:
$heap- >{wat cher} = $wat cher;

o Implement your callbacks for the Wheel's I/O events



Wheels - How to use them

e Create a wheel:

nmy $wat cher = PCE: : Weel : : Fol | owTai | - >new(
Fil enane => $log_file,
| nput Event => "got record",

)
e Store it in the session's heap or it gets garbage collected:
$heap- >{wat cher} = $wat cher;

o Implement your callbacks for the Wheel's I/O events
0 Be sure to read the particular wheel's documentation



Wheels - How to use them

e Create a wheel:

nmy $wat cher = PCE: : Weel : : Fol | owTai | - >new(
Fil enane => $log_file,
| nput Event => "got record",

);

e Store it in the session's heap or it gets garbage collected:
$heap- >{wat cher} = $wat cher;

o Implement your callbacks for the Wheel's I/O events
0 Be sure to read the particular wheel's documentation

sub got record {
my $log record = $_[ ARXD];
print $log_record, "\n";

}
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use PCE;

use PCE:: Weel :: ReadWite;

use PCE:: Wheel :: Socket Fact ory;
use PCE::Driver::SysRW

use PCE::Filter::Line;

$| ++;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => \&start_parent,
_stop => \&stop_parent,
accept _client => \&accept_client,
accept _failed => \&socket _failed,

$poe_kernel ->run();
exit O;

sub start_parent {
ny ($heap) = @[ HEAP];

$heap->{listener} = POE: : Weel :: Socket Fact ory->new(
Bi ndAddress => '127.0.0.1'",
Bi ndPor t => 5555,
Reuse = 'yes',
SuccessEvent=> 'accept_client',
Fai | ureEvent => ' accept _failed',

)
print "SERVER started listening on port 5555\n";
sub stop_parent

del ete” $_[ HEAP] ->{l i stener};
print "SERVER shutting down\n";
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use PCE;

use PCE:: Weel :: ReadWite;

use PCE:: Wheel :: Socket Fact ory;
use PCE::Driver::SysRW

use PCE::Filter::Line;

$| ++;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => \&start_parent,
_stop => \&stop_parent,
accept _client => \&accept_client,

N

accept _failed => \&socket _failed,

$poe_kernel ->run();
exit O;

sub start_parent {
ny ($heap) = @[ HEAP]; Create the Wheel

$heap->{listener} = POE: : Weel :: Socket Fact ory->new(
Bi ndAddress => '127.0.0.1'",
Bi ndPor t => 5555,
Reuse = 'yes',
SuccessEvent=> 'accept_client',

Z
Fai | ureEvent => ' accept _failed', N
)

Map events to our states
print "SERVER started listening on port 5555\n";

sub stop_parent
delete $ [ HEAP] ->{li stener};
print "SERVER shutting down\n";
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sub accept _client {
ny ($kernel, $heap, $socket, $peeraddr, $peerport) = @[ KERNEL, HEAP, ARQX)..ARR?];
print "SERVER: recieved a connection from $peeraddr: $peerport\n”;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => \&start_child,
socket _i nput => \&socket _i nput,
socket _failed => \&socket _failed,
check_shut down => \ &heck_shut down,

b
args => [ $socket, $peeraddr, $peerport ],

}

sub start_child {
ny ($heap, $socket, $peeraddr, $peerport) = @[ HEAP, ARRD..ARR];

$heap- >{readwite} = PCE: : Weel:: ReadWite->new
Handl e => $socket,
Driver => POE::Driver::SysRW>new),
Filter => POE::Filter::Line->new),
| nput Event => ' socket _i nput’,
Error Event => 'socket failed',
Fl ushedBvent => 'check_shut down',

sub check_shut down {
delete $_[HEAP] ->{readwite} if ($_[ HEAP]->{shutdown_now});
}

sub socket _i nput
ny ($heap, $buf) = @[ HEAP, ARQX)];
$heap- >{readw it e}->put ($buf);
$heap- >{shutdown_now} = 1 if ($buf eq "QU T");

sub socket _failed {
delete $ [ HEAP] ->{readwite};
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sub accept _client {
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Socket Example (cont.)

sub accept _client {
ny ($kernel, $heap, $socket, $peeraddr, $peerport) = @[ KERNEL, HEAP, ARQX)..ARR?];
print "SERVER: recieved a connection from $peeraddr: $peerport\n”;

PCE: : Sessi on- >cr eat e(
inline_states => . .
' tart L \astart child, Create a session for each connection
socket i nput => \ &socket i nput,
socket _failed => \&socket _failed,
check_shut down => \ &heck_shut down,

b
args => [ $socket, $peeraddr, $peerport ],

}

sub start_child {
ny ($heap, $socket, $peeraddr, $peerport) = @[ HEAP, ARRD..ARR];

$heap- >{readwite} = PCE: : Weel:: ReadWite->new
Handl e => $socket, . .
Driver => PCE::Driver::SysRW>new(), Use a ReadWrite Wheel for the connection
Filter => POE::Filter::Line->new),
| nput Event => ' socket _i nput’,
Error Event => 'socket failed',
Fl ushedBvent => 'check_shut down',

)

}

sub check_shut down {
delete $_[HEAP] ->{readwite} if ($_[ HEAP]->{shutdown_now});

b ket _i t
*“y ($heap, ngguf§ = @[HEAP, ARCD]: Echo the data back over the socket

$heap- >{readw it e}->put ($buf);
$heap- >{shutdown_now} = 1 if ($buf eq "QUIT");

sub socket _failed { @
delete $ [ HEAP] ->{readwite};
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Wheel Drivers and Filters

PCE: : Wheel : : ReadWi t e- >new(
Handl e => $socket,
Driver => PCOE::Driver::SysRW>new),
Filter => PCE.:Filter::Line->new),
| nput Event => 'socket i nput',
Error Event => 'socket failed',
Fl ushedEvent => ' check shut down',

e Drivers are what feeds the wheel. Only SysRW exists right now

o Filters bundle up what comes out of the Driver into usable
chunks

0 e.g. Filter::Line bundles into lines

o Can have different filters for Input and Output (via the
InputFilter and OutputFilter parameters)

o Filters can return objects too - e.g. POE::Filter::HTTPD
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¢ \When data comes in we check its contents:

sub socket i nput {
ny ($heap, $buf) = @[ HEAP, AR®];
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Socket Example - Graceful Shutdown

¢ \When data comes in we check its contents:

sub socket i nput {
ny ($heap, $buf) = @[ HEAP, AR®];
$heap- >{readwr it e}->put ($buf);
$heap->{shutdown _now} = 1 if ($buf eq "QU T");

e ... and remember that we have to shut down

o |If we shut down immediately the client wouldn't see the last bit
of data due to buffering

¢ Instead we shut down when the data is flushed:
Fl ushedEvent => 'check _shut down',

);
}

sub check_shut down {
delete $ [HEAP]->{readwite} if ($_[HEAP]->{shutdown_now});
}

e Shutdown is achieved by deleting the wheel
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Socket Example - Simplify With Abstraction

use POE
use PCE:: Conponent:: Server:: TCP;

PCE: : Sessi on->cr eat e(
inline_states => {
_Sstart => sub {
$_[ HEAP] - >{server} = PCE:: Conponent:: Server:: TCP->new(
Por t => 5555,
Addr ess => '127.0.0.1",
Cientlnput => sub { $ [HEAP]->{client}->put($_[ARRD]) },
ClientFilter => PCE: :Filter::Line->new),
)
1
}
)

$poe_kernel ->run();
exit(0);
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Socket Example - Simplify With Abstraction

use PCE
use PCE: : Conponent:: Server: : TCP,

POE: : Sessi on->cr eat ¢(
inline_states => {
_start => sub {
$ [ HEAP] - >{server} = POE:: Conponent:: Server:: TCP- >new(
Por t => 5555,
Addr ess => '127.0.0.1",
Cientlnput => sub { $ [HEAP]->{client}->put($ [ARR]) },
ClientFilter => PCE: :Filter::Line->new),
);
1
1
);

$poe_kernel ->run();
exit(0);
e Much simpler!

0 But now at least you know what POE::Component::Server::TCP is
doing internally

o Note that this one doesn't do graceful shutdown. That's left as
an exercise :-)

o)
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Wheels Roundup

e Wheels are one way a session can receive events
o POE's Wheel abstractions make non-blocking 1/O easy

e Other Wheels are available:

0 POE::Wheel::Curses - full screen console 1/0
0 POE::Wheel::ListenAccept - I/0O on existing sockets
0 POE::Wheel::ReadLine - Input from the command line

0 i.e. like my $line = <STDIN>; but without the blocking
0 POE::Wheel::Run - 1/O to and from subprocesses
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POE's Event Loop

e Wait for I/O

# Wait timeout:
ny $tinmeout = $queue[O0]->[TIME] - tinme();

e Enqueue I/O events

o Dispatch events until topmost event time > $now
0 After each returns, do garbage collection

o Alternate event loops (e.g. Gtk, Tk) just wait for different kinds
of I/O events

o EXxit the loop when there are no more sessions left
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Kernel Multitasking

POE "Multitasks", but it doesn't fork() or thread->new()

Each "Wait for 1/0" only waits until the next event in the queue
is due

This means all events get scheduled in a timely manner
The OS Kernel lets I/0 happen in the background

When running with Tk or Gtk, the GUI events can carry on in
the background



Advanced POE - Keeping POE Alive

How to avoid the grim reaper
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e When it has nothing to do!

e What constitutes something to do?

0 A pending event in the queue
0 An active Wheel waiting for something to happen
0 Alive sessions waiting on the event queue

o |If POE exits and you didn't expect it to, you probably forgot
something

use PCE;
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {

_start => sub { $ [ KERNEL]->yield('do_sonething') }

1)

$poe_kernel ->run();
exit(0);

Oops, we forgot to define the "do_something" state

sub do_sonet hi ng {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
print "This sub is supposed to do sonething, then |oop\n";
$ker nel - >yi el d(' do_sonet hi ng');

) ©
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use PCE;

PCE: : Sessi on->creat e(
inline_states => {
_start => \&process_file,
process file => \&process file,

ltrgs = [ @ARGV ],
$poe_kernel ->run();
exit(0);

sub process_file {
ny ($kernel, @irs) = @[ KERNEL, ARQD.. $# ];

my $file;
DI RECTORY:
foreach ny $dir (@lirs) {
opendir(DIR, $dir) || die "Can't open dir $dir: $!'";
while (my $filenane = readdir(DIR)) {
$filename = "$dir/ $fil enanme";
if (-f $filenane) {
$file = $fil enane;
| ast DI RECTORY;
}

E:I osedi r(DIR);

if ($file) {
do_sonething_ with_ file($file); # this deletes $file
$kernel ->yield(' process_file', @lirs);

# hint: we forgot sonething here
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use PCE;

PCE: : Sessi on->creat e(
inline_states => {
_start => \&process_file,
process file => \&process file,

ltrgs = [ @ARGV ],
$poe_kernel ->run();
exit(0);

sub process_file {
ny ($kernel, @irs) = @[ KERNEL, ARQD.. $# ];

my $file;
DI RECTORY:
foreach ny $dir (@lirs) {
opendir(DIR, $dir) || die "Can't open dir $dir: $!'";
while (my $filenane = readdir(DIR)) {
$filename = "$dir/ $fil enanme";
if (-f $filenane) {
$file = $fil enane;
| ast DI RECTORY;
}

E:I osedi r(DIR);

if ($file) {
do_sonething_ with_ file($file); # this deletes $file
$kernel ->yield(' process_file', @lirs);

# hint: we forgot sonething here
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IRC Bots

o What happens with network errors?

sub irc_di sconnect
ny ($kernel, S$heap, $server) = @[ KERNEL, HEAP, ARQ®];
$heap->{i rc_connected} = 0;
$kernel ->yi el d(' reconnect', $server);

sub reconnect {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
return i f $heap->{irc_connected};

my $opt = $heap->{options};
$ker nel - >post ( $opt - >{bot _id}, 'connect',

Ni ck => $opti ons->{ni ck},
Server => $options->{server},
Port => $options->{port} || 6667,
Usernane => $opti ons->{user},
| rcname => "Bl og Bot"
}l
)

# try again in 2 seconds (nay have succeeded, but we test that at the top
$kernel - >del ay_set( 'reconnect', 2 );

sub irc_connected {
$ [ HEAP] - >{irc_connected} = 1;
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o We often write daemons with POE (network daemons, cron
daemons, etc

e But POE doesn't "background" automatically, so we need to
write that:

use PCE;
use POCSI X;
$| ++;

sub becone_daenon {
my $child = fork
die "Can't fork: $!'" unless defined($child);
exit(0) if $child; # parent dies;
PCSI X: : setsid(); # beconme session | eader
open(STDI N, "</dev/ nul | ");
open( STDQUT, ">/ dev/ nul | *);
open( STDERR, ' >&STDOUT');
urmask(0); # forget file node creation nmask
$ENV{ PATH} = '/bin:/sbin:/usr/bin:/usr/sbin:/usr/local/bin";
delete @NV{'IFS , 'CDPATH , 'ENV , 'BASH ENV'}

}

becone_daenon(); # MJST do this before we create any sessions

PCE: : Sessi on->cr eat e(
inline states => {
_start => sub { $_[ KERNEL]->yield("loop") },
loop => sub { $_[ KERNEL]->del ay_set ("l oop", 10) },

1),

$poe_kernel ->run();
exit(0);



Daemonizing POE

We often write daemons with POE (network daemons, cron
daemons, etc

But POE doesn't "background" automatically, so we need to
write that:

use PCE;
use POCSI X;
$| ++;

sub becone_daenon {

}

my $child = fork

die "Can't fork: $!'" unless defined($child);

exit(0) if $child; # parent dies;

PCSI X: : setsid(); # beconme session | eader
open(STDI N, "</dev/ nul | ");

open( STDQUT, ">/ dev/ nul | *);

open( STDERR, ' >&STDOUT');

urmask(0); # forget file node creation nmask

$ENV{ PATH} = '/bin:/sbin:/usr/bin:/usr/sbin:/usr/local/bin";
delete @&NV{'IFS , 'CDPATH , 'ENV', 'BASH ENV'}

becone_daenon(); # MJST do this before we create any sessions

PCE: : Sessi on->cr eat e(

inline states => {
_start => sub { $_ [ KERNEL]->yield("loop") },
loop => sub { $_[ KERNEL]->del ay_set ("l oop", 10) },

1) @

$poe_kernel ->run();
exit(0);
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o Alternatively we can implement the _default handler

use PCE
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $_[KERNEL]->yi el d(' do_sonething') },
_default => \&default_handl er,

1)

$poe_kernel ->run();
exit(0);

sub defaul t _handl er {
warn("The $ [ ARAD] event was called but didn't exist.\n");
warn("Params: ", join(', ', @$_[ARGL]}), "\n");
return 0; # otherwi se we ness up signal handling

}

sub do_sonet hing {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
print "This sub is supposed to do sonething, then | oop\n";
$kernel ->yi el d(' do_sonet hing');

}
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o Alternatively we can implement the _default handler

use PCE
$| ++;

PCE: : Sessi on->cr eat e(
inline_states => {
_start => sub { $_[KERNEL]->yi el d(' do_sonething') },
_default => \&default_handl er,

1)

$poe_kernel ->run();
exit(0);

sub defaul t _handl er {
warn("The $ [ ARAD] event was called but didn't exist.\n");
warn("Params: ", join(', ', @$_[ARGL]}), "\n");
return 0; # otherwi se we ness up signal handling

}

sub do_sonet hing {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
print "This sub is supposed to do sonething, then | oop\n";
$kernel ->yi el d(' do_sonet hing');

}
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Session Construction

Sessions support three different types of states

0 Inline states (as we have seen so far)
0 Package states
0 Object states

Inline states are simply functions

Object states use OO method calls, and pass the object in as
$ [OBJECT]

Package states use class method calls, and pass the class in
as $ [OBJECT]
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use PCE;
$| ++;

ny $obj = Subd ass->new();

PCE: : Sessi on->creat e(
inline_states => {
_start => sub { $_[KERNEL]->yield('spurt') },
}l

obj ect_states => |
$obj => 1 'gurgle', 'spurt' ],
]l

)
$poe_kernel ->run();
exit(0);

package BaseC ass;
use POE; # needed to inport the KERNEL and OBJECT constants

sub new {
ny $class = shift;
return bless {}, $class;

}

sub spurt {
ny ($object, $kernel) = @[ OBJECT, KERNEL];
print "I'"mspurting in the base class first!\n";
$kernel ->yield(' gurgle');

}

package Subd ass;
BEA N { @SA = gwm Based ass); }
use POE; # needed to inport the KERNEL and OBJECT constants

sub gurgle {
ny ($object, $kernel) = @[ OBJECT, KERNEL];
print "And now I'mgurgling in the subclass\n";

}
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o trace=>1
0 Traces all invokations on this session

0 Useful for watching what happens to this session without having to
watch all other sessions

e debug=>1




Session Options

POE:.Session->create(options =>{ ... });
Two options: trace and debug

trace =>1

0 Traces all invokations on this session

0 Useful for watching what happens to this session without having to
watch all other sessions

debug =>1
0 Same as ASSERT _DEFAULT, but for a single session
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Other Event Parameters

As we have seen, events receive lots of parameters
KERNEL, HEAP, SESSION, OBJECT, ARGO0..$# _
But also: SENDER, STATE, CALLER_LINE, CALLER_FILE

SENDER

0 The session that caused this state to be invoked
0 Use in callbacks, for a "reply-to"

STATE

0 The name of this state

0 Use for _default to determine the name of the state that was
supposed to be invoked

CALLER_LINE and CALLER_FILE

0 The line and filename of where this event got called from
0 Again, useful in _default for debugging
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_start/_stop

0

0
U

U
U

Called when the session starts and stops
_child
Called when a child session is created or dies
ARGO contains "gain", "lose", or "create" depending on what
actually happened
ARG1 contains a reference to the session
When ARGO is "create”, ARG2 contains the return value from the
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O

one causing _child) receive an _parent event

_default



Session Pre-defined Events

_start/_stop

0

Called when the session starts and stops

_child

0
U

U
U

Called when a child session is created or dies

ARGO contains "gain", "lose", or "create" depending on what
actually happened

ARG1 contains a reference to the session

When ARGO is "create", ARG2 contains the return value from the
session's _start state

_parent

O

When a session receives _child, all its current children (except the
one causing _child) receive an _parent event

_default

O

As we have seen, use _default for debugging, or sometimes
catching multiple events
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Broadcasting Events to Sessions

0 Example: IRC bot factory - needs to tell all bots to reload their config

use PCE;
$| ++;

ny %SESSI ONS;
for (1..10) {
PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub {
$ [ KERNEL] - >al i as_set ("session_$ ");
$SESSI ONS{ "session_$ "} ++

réload_config => \ &r el oad_confi g,
} 1)

PCOE: : Sessi on->cr eat ¢(
inline states => {
_start => sub {
$ [ KERNEL] - >post ($_, "reload_config") for keys %BESSI ONS;

1)

$poe_kernel ->run();
exit(0);

sub rel oad_config {
warn($_[ KERNEL] - >alias_list($_[SESSION]), " reloading config.\n");
# ...



Broadcasting Events to Sessions

0 Example: IRC bot factory - needs to tell all bots to reload their config

use PCE;
$| ++;

ny %SESSI ONS;
for (1..10) {
PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub {
$ [ KERNEL] - >al i as_set ("session_$ ");
$SESSI ONS{ "session_$ "} ++

réload_config => \ &r el oad_confi g,
} 1)

PCOE: : Sessi on->cr eat ¢(
inline states => {
_start => sub {
$ [ KERNEL] - >post ($_, "reload_config") for keys %BESSI ONS;

1)

$poe_kernel ->run();
exit(0);

sub rel oad_config {

warn($_[ KERNEL] - >alias_list($_[SESSION]), " reloading config.\n");
# ...

o)
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Blocking/Looping Functions

Many things we normally do would block POE:

sub |l ong_task {

print "Working... .";

ny $counter = O;

while ($counter < 1 000_000) {
print "\'b", substr( "|/-\\", $counter %4 );
$count er ++;

}
print "\bdone!\n";

POE's kernel doesn't get a look in until "done"
Need to break into smaller parts
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Blocking/Looping Functions (cont.)

sub long_task_start {
ny ($kernel, $heap) @ [ KERNEL, HEAP];
pri nt Vbrklng
$heap- >{counter} = 0
$kerne|->yield("long_task_continue");

sub | ong_task_conti nue {
my ($kernel, $heap) @g[KERNEL HEAP] ;
it ($heap- >{counter} < 1_000 OOO) {
print "\b", substr( "|/-\\", $heap->{counter} %4 );
$heap->{counter}++;
$kernel ->yi el d("l ong_task_conti nue");

}
el se {

print "\bdone!\n";
}




Blocking/Looping Functions (cont.)

sub long_task_start {
ny ($kerne| $heap) = @[ KERNEL, HEAP];
pri nt Vbrklng.... ;
$heap- >{counter} = 0,
$kernel ->yi el d("l ong_task_continue");

}
sub | ong_task_conti nue {
my ($kernel, $heap) @g[KERNEL HEAP] ;
it ($heap- >{counter} < 1_000 OOO) {
print "\b", substr( "|/-\\", $heap->{counter} %4 );
$heap->{counter}++
$kernel ->yi el d("l ong_task_conti nue");
}
el se {
print "\bdone!\n";
}
}

e Note that this may be slow, so worthwhile becoming less
granular, e.g. do 100 loops then yield
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print "\'b", substr( "[/-\\", $heap->{counter} %4 );
$heap- >{ count er } ++;
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el se {

print "\bdone!\n";
}




Now the tough bit...

e What was wrong with that?

sub long_task start {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
print "Working....";
$heap->{counter} = 0;
$kernel ->yiel d("l ong_task continue");

}
sub | ong_task _continue {
ny ($kernel, $heap) = @[ KERNEL, HEAP];
i f ($heap->{counter} < 1 000 000) {
print "\'b", substr( "|/-\\", $heap->{counter} %4 );
$heap- >{ count er } ++;
$kernel ->yi el d("l ong_task_continue");
}
el se {
print "\bdone!\n";
}
}

o What if something calls $kernel->yield("long_task_start") while
it is looping?
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sub

sub

}

Safe Looping Example

Need to create a session for everything that can't be entered
twice

| ong_task_start {

ny ($kerne| $heap) @ [ KERNEL, HEAP];

print Vbrklng.... ;

PCE: : Sessi on- >create(

inline_states => {
_start => sub {

$ [ HEAP] - >{counter} = O;
$ [ KERNEL] - >yi el d("1 ong_t ask_conti nue")

Ibng_task_continue => \ & ong_task_conti nue,

DK

| ong_task_continue {

my ($kernel, $heap) = @Q[KERNEL HEAP] ;

if ($heap- >{counter} < 1_000 000) {
print "\b", substr( "|/-\\", $heap->{counter} %4 );
$heap->{counter}++
$kernel ->yi el d("l ong_task_continue");

}
el se {

print "\bdone!\n";
}
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$heap- >{my_progran} = PCE:: Weel :: Run- >new(
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Error Event => "error",
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Porting Blocking Code

Often we may need to incorporate old code into a POE
framework

0 But we don't want that code to block our other POE sessions
Split into smaller unigue components - call next sub with yield()

Use POE::Wheel::Run

$heap- >{my_progran} = PCE:: Weel :: Run- >new(
Program => "sonescript.pl",
Error Event => "error",
Cl oseEvent => "fini shed_downl oadi ng",
St dout Event => "out put”,
StderrEvent => "err_output",

)
Migrate I/O parts of your code to POE, so that POE can
re-schedule other events while your I/O happens
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What's a filter?

All network examples so far used line by line input
This is great for some protocols, but terrible for others
And some protocols need to mix methods - e.g. HTTP

This is why we use filters
0 The default filter being "read one line"

Filters turn raw I/O into records
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use PCE;
use PCE:: Conponent:: Server:: TCP;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub {
$_[ HEAP] - >{server} = PCE:: Conponent:: Server:: TCP- >new
Por t => 5555,
Addr ess => '127.0.0.1",
Clientlnput => sub { $_[HEAP]->{client}->put($_[ARR]) },
CientFilter => POE :Filter::Line->new),
);
1
1
);

$poe_kernel ->run();
exit(0);
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Filters Code

use PCE;
use PCE:: Conponent:: Server:: TCP;

PCE: : Sessi on- >cr eat e(
inline_states => {
_start => sub {
$_[ HEAP] - >{server} = PCE:: Conponent:: Server:: TCP- >new
Por t => 5555,
Addr ess => '127.0.0.1",
Clientlnput => sub { $_[HEAP]->{client}->put($_[ARR]) },
CientFilter => POE :Filter::Line->new),
);
1
1
);

$poe_kernel ->run();
exit(0);
e We can change this filter at will

e Even mid-session
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Filters Example - HTTP

e A http server needs two filters:

0 Something to extract the headers
0 Something for the body (e.g. POST requests)

POST /wi ki /view AxKi t/ Defaul t Page HTTP/ 1.1

User-Agent: Mbzilla/5.0 (conpatible; Konqueror/3; Linux)
Referer: http://axkit.org/ wki/view AxKi t/ Def aul t Page?acti on=edi t
Pragma: no-cache

Cache-control : no-cache

Accept: text/*, inagel/jpeg, inmge/png, imge/*, */*
Accept - Encodi ng: x-gzip, gzip, identity

Accept - Charset: is0-8859-1, utf-8;q=0.5, *;q=0.5
Accept - Language: en

Host: axkit.org

Cont ent - Type: application/ x-ww form url encoded
Content - Lengt h: 881

act i on=saved&t ext =¥8Dheadl1+AxKi t +W ki YODYOAYODYOAVE| conme+t o+t he+AxKi t +LY%BCW ki ¥3
E. +Thi s+i s+a+wor k+i n+pr ogr ess. YODYOAYODYOAThe+cor e+L¥BCAXKi t +Docs % CAxKi t Docs¥%3
E+ar e+al | +onl i ne+her e. +Ther e+i s+al so+a%QDYWALYBCAXKi t +confi gur ati on+exanpl e% CA
xKi t Confi gur ati onExanpl e¥8E+her e+whi ch%®D¥®Ashoul d+gi ve+you+a+qui ck+and+usef ul +
def aul t +set up. YODYOAYODYOACE her +t hi ngs+you+m ght +be+i nt er est ed+i n+ar e+Barri e+Sl
aymaker 9%27s+arti cl es+on+perl . con?¥8AYODYOAYODYOAYBDover YODYOAYODVOAYBDI t em-l ntro
duci ng+AxKi t YODYOAYODVOALYBCht t p¥BAYRFY2Fwww. per | . cont2Fpub%2Fa%2F2002%2F03%2F1
29%2Faxki t . ht M YBEYODYOAYODYOAYBDI t em-XSPYR2C+Tagl i bs+and+Pi pel i nes%DYOAYDYOAL%
3Cht t p9BAXRFY2Fww. per | . com@2Fpub%2Fa%2F2002%2F04%R2F16%2Faxki t . ht M %8EYQDYOAYOD
%O AYBDbac kY0 DY) AYO DYO AYB Dhr %O DYOAYODYOAI f +you¥@27r e+her e+t o+pl ay+wi t h+POD+W ki +e
di ti ng¥%2C+pl ease+pl ay+at +L¥BCt hi s% CPl ayPen%3E+| i nk. +Thanks%21%0 DY) AY® DYOAYBDcu
t &t exttype=1
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HTTP

First you get the request line. This is a single line. Always.
HTTP Headers come a line at a time

Except when they have a continuation line

0 Continuations lines are whitespace indented lines following a
header that get appended to the previous line (minus the
indentation)

What we really want to do is read the header up to the blank
line

Then read the body as a stream
That's three filters, to do it right

But we can get by with two
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Changing Filters mid-session

o Filters are a property of the ReadWrite Wheel

e Remember, wheels must be stored in the session heap:

$heap- >{readwite} = POE: :Weel:: ReadWite->new
Handl e => $socket,
Driver => POCE::Driver::SysRW>new),
Filter => POE: :Filter::Line->new),
| nput Event => 'socket i nput',
Error Event => 'socket failed',
Fl ushedEvent => 'check_shut down',

e So in every event we have access to the wheel

e And if we have access to the wheel, we have access to the
filter



Changing Filters mid-session

e TCP Echo Server again...

sub socket _i nput {
ny ($heap, $buf) = @[ HEAP, ARQX]];
if (!$heap->{bl ock_node}) {
if ($buf =~ /"BLOCK\s+(\d+)\s*$/) {
# read a bl ock
ny $size = $1;
$heap- >{ bl ock_node} = 1
$heap->{readwite}->set filter(
PCE: : Filter:: Bl ock->new Bl ockSize => $size )

);

}
elsif ($buf eq "QUIT") {
$heap- >{ shut down_now} = 1,

el se {
$heap- >{readw it e}->put ($buf);

el se {
print "Got block: $buf\n";
$heap- >{ bl ock_nonde} = 0;
$heap->{readwite}->set filter( POE :Filter::Line->new) );
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Back to HTTP

o First filter must read into a request structure

0 Provide the request type: GET/POST etc
0 Provide the request URI

0 Provide the HTTP version

0 And all the headers

e Second filter can be the standard POE stream filter
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Anatomy of a Filter

Filters are easy

A class, with three methods: new, get and put

We can ignore put() since we only want an input filter (for now)
get() turns a byte stream into an array ref of records

We want one record. So we simply need to buffer until /A$/m



HTTP Filter

package PCE:: Filter::HTTPI ncom ng;

sub new {
ny $cl ass = shift;
bless { http_rec = MyHTTPRec- >new(),
buffer =>"
finished => 0 }, $cl ass;

}

sub get
my ($self, $stream = @;
di e "You shoul d have switched filters" if $sel f->{fini shed};
$stream =~ /\r//qg;
if ($stream =~ /~(.*2)\n\n(.*)$/' m {
$sel f->{buffer} .= $1;
$sel f->{l eft_over} = $2'
$sel f->{fini shed} =
return [ $sel f- >parse headers() 1];

}
$sel f->{buffer} .= $stream

sub put {
return $_[1];

sub get _pendi ng {
ny $self = shift
return $sel f->{left_over};

}




HTTP Filter (cont.)

sub parse_headers {
ny $self = shift;
ny $request = $self->{http_rec};
ny $buffer = $sel f->{buffer};

# POST / f oo/ bar HTTP/ 1.1

if ($buffer '~ /INA([A-Z]H)\s+([M\n]*)\s+(HTTP\/ (1\.\d))$(.*)\z/m {
$r equest - >code(505); # HITP Version Not Supported
return $request;

}

my ($type, $uri, S$ver, $heads) = ($1, $2, $4, $5);
$request - >t ype( $t ype) ;

$request->uri ($uri);

$request - >htt p_versi on($ver);

$heads =~ /\n\s+//g; # renove continuations
foreach ny $head (split(/\n/, $heads)) {
ny ($key, $val) = split(/:/, $head, 2);
$r equest - >add_header ( $key, $val);

return $request;



Putting our filter in action

use POE;
use POE:: Conmponent:: Server:: TCP

PCE: : Sessi on->creat e(

inline_states => {

_start => sub {
$_[ HEAP] - >{server} = POE: : Conponent: : Server: : TCP- >new(

Por t => 8080,
Addr ess => "'127.0.0.1",
Aientlnput =>\& nput,
CientFilter => POE: :Filter::HTTPI ncom ng->new),
)
)

$poe_kernel ->run();

sub input {
ny ($kernel, $heap, $rec) = @[ KERNEL, HEAP, ARQ)];
warn(" CGot input: $rec\n");
if (ref($rec) eq ' MYHTTPRec') {
i f ($rec->header (' Content-Length')) {
$heap->{client}->set _input_filter(
PCE: : Fil ter:: Bl ock->new
Bl ockSi ze => $rec->header (' Content-Length")
)
)

return;
el se {

$heap->{client}->put ($response);

el se {
print ("Got POSTed: $rec\n");
$heap->{client}->put ($response);

$kernel - >yi el d(' shut down' ) ;
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POE::Filter::HTTPD

o Oops, we just reinvented a wheel
e POE::Filter::HTTPD does this for us, and does it more correctly
e Ships with POE
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Filters Roundup

Filters are just objects that support a get() and a put method

Filters may also support a get_pending() method to get
pending buffered data when switching filters

Filters just turn a stream of bytes into records
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Why use Alternate Event Loops?

o Default event loop is select() based

o select() can listen only to a certain number of filehandles
(FD_SETSIZE)

0  On my Linux box this is 1024
e You might need to integrate some current code using Event.pm
e You are writing a GUI program
o Enable an alternate event loop by loading it prior to POE:

use 1G : Poll;
use PCE;
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1O::Poll

e The poll() syscall is an alternative to select()

e It scales better than select in certain cases, on certain OSes,
when the wind is blowing right.

e Then again, it may be slower. Test it.
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Event.pm

o Use when porting code that uses Event.pm already

e Also use when you need safe signals on perls <5.8.0
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Tk

use Tk;
use PCE;

PCE: : Sessi on->creat e(
inline_states => {
_start => \&ui _start,
ev_count => \&ui count,
ev_clear => \&ui _clear
}
)

$poe_kernel ->run();

sub ui _start
ny ($kernel, $session, $heap) = @[ KERNEL, SESSI ON, HEAP];

$poe_mai n_wi ndow >Label ( -text => 'Counter' )->pack

$heap->{counter_wi dget} =
$poe_nmai n_wi ndow >Label ( -textvariabl e => \ $heap->{counter} )->pack

$poe_mai n_wi ndow >But t on(
-text => 'dear',
-comand => $sessi on- >post back( 'ev_clear' )
) - >pack;

$kernel ->yi el d("ev_count");
sub ui _count

$_[HEAP] - >{ count er } ++;
$_[ KERNEL] - >yi el d("ev_count");

sub ui _clear {
$ [ HEAP] - >{counter} = O;




Components

<purl>components are cool.
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POE Components

Components generally encapsulate functionality in a session

Example: POE::Component::.IRC - encapsulates an IRC client
In a session

All a Component really does is wrap most of the session setup
and wheel processing "mess"

Components range from protocol specific components, to
enhancements to POE's core capabilities

Often referred to using the short name "PoCo" - e.g. PoColIRC

Components we'll discuss here:
POE::Component::IRC
POE::Component::Server::TCP
POE::Component::Client::TCP
POE::Component::DBIAgent
POE::Component::IKC
POE::Component::Client::DNS

O Ooo0oo0ooOgo ™



POE::Component::IRC

use PCE;
use POE:: Component: : | RC,
use Chatbot::Eliza;

# Initialize Chatbot::Eliza
ny $chat bot = Chatbot:: Eliza->new();

# One PoCol RC i nstance and one session per bot
# The paraneter is a session alias
PCE: : Conponent : : | RG- >new( "doctor");

PCE: : Sessi on->creat e(
inline_states => {
_start => \&bot_start,

irc_001 => \ &n_connect,
irc_public => \&on_public,
irc_join => \ &on_j oi n,
}
)
$poe_kernel ->run();
exit(0);

sub bot _start {
ny ($kernel, $heap, $session) = @[ KERNEL, HEAP, SESSIQ\;

$kernel - >post (doctor => register => "all");

$ker nel - >post (doct or =>
connect => {
Ni ck => "doctor",
User nane => "doctorbot",
I rcnane => "PCE: : Conponent::|RC + Eliza denp",
Server => "grou.ch"
Port => 6667,

1)




POE::Component::IRC (cont.)

sub on_connect
$_[ KERNEL] - >post ( doctor => join => "#elizabot" );
print "Joined channel #elizabot\n";

sub on_public {
ny ($kernel, $who, $where, $nsg) =
@ [ KERNEL, ARQ®D0, ARGl, ARR];

$nsg =~ s/"doctor[:,]?\s+//;

ny ($nick, undef) = split(/!'/, $who, 2);
ny $channel = $where->[0];

ny $response = $chat bot - >t r ansf or m( $nsQ) ;
$ker nel - >post (doctor => privnsg => $channel, "$nick: $response");
sub on_join

ny ($kernel, $who, $channel) = @[ KERNEL, ARQ®), ARGl];

ny ($nick, undef) = split(/!/, $who, 2);
$kernel - >post (doctor => privnsg => $channel, "$nick: How can | hel p you?");




POE::Component::IRC Events

irc_connected - Called on successful connection
irc_disconnected - Called when you are disconnected

irc_join - Called when someone joins a channel - useful for
op-bots

irc_public - For when normal text is sent to a channel
iIrc_msg - Sent when text is sent to the bot privately via /msg

irc_part - Called when a user leaves the channel - useful for
limit-bots



POE::Component::IRC::Object

package ElizaBot;

use Chatbot:: Eliza;

use PCE

use PCE:: Conmponent:: | RC: : Qbj ect;

use base gw( POE:: Conponent:: | RC.: Cbject);
ny $chatbot = Chatbot::Eliza->new);

sub irc_001 {

$ [ OBJECT] - >j oi n( "#el i zabot" );

sub irc_public {
($sel f, $kernel, $who, $where, $nsg) =
@[ OBJECT, AR, ARGlL, ARRX];

$nmsg =~ s/~doctor[:,]?\s+//;
my ($nick, undef) = split(/!/, $who, 2);
ny $channel = $where->[0];

ny $response = $chat bot - >t ransf or m( $nsQ) ;
$sel f->privnsg( $channel, "$nick: $response" );

}
package main;

El i zaBot - >new(

Ni ck => 'doctor',
Server => 'grou.ch',
Port => 6667,

)i

$poe_kernel ->run();
exit(0);



POE:.Component::Client:: TCP
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POE:.Component::DBIAgent

¢ Runs Asynchronous DBI calls
o Calls an event when finished

e Uses helper processes and POE::Wheel::Run
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DBIAgent Example

sub start_handl er {
# in sonme event handl er (probably start)
$ [ HEAP] - >{ hel per} = POE:: Conponent : : DBl Agent - >new(
DSN => [ $dsn, $usernane, $password ],
Queri es => $sel f->make _queri es,
Debug => 1,
);

sub get _dogs {
# then execute a query any tine:
$ [ HEAP] - >{ hel per}->query(get _dogs => $ [ SESSI ON] => dogs_c:

sub dogs cal | back {
ny ($heap, $data) = @[ HEAP, ARQ];

# $data is an array ref of array refs.
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POE::Component::Client::DNS

e Does async DNS queries

PCE: : Conmponent: : d i ent: : DNS- >spawn(
Alias => 'naned',

Ti meout => 120,

)

$ker nel - >post (
nanmed => resol ve => dns_handl er =>
$addr ess, # the address to resol ve
"A, "IN # the record type and class to return

),

sub dns_handl er {
ny (@riginal _request_paraneters) = @$_[ ARX] };
ny ($net_dns_packet, $net_dns_errorstring) = @$_[ ARGL] };

ny $request_address = $origi nal _request _paraneters[O0];
return unl ess (defined $net_dns_packet);

ny @et_dns_answers = $net_dns_packet - >answer ;
return unl ess (@et_dns_answers);

foreach nmy $net_dns_answer (@et_dns_answers) {
printf( "9%5s (% 10.10s) %\ n",

$request _addr ess,

$net _dns_answer - >t ype,

$net _dns_answer - >rdat astr

);



Thank You

e Further Resources

0 http://poe.perl.org - home of POE
0 http://search.cpan.org/ - to find POE modules

0 IRC: #poe on irc.rhizomatic.net
e Special Thanks to Rocco for answering all my dumb questions



http://poe.perl.org/
http://search.cpan.org/search?mode=module&query=POE
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